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SffCUms'Vv CASSIFCAnION OF' THIS PAEW -

"The structural stability analysis performed for this report indicated
that the stability of the spillway section of the dam is questionable.
The analysis indicated that the dam was unstable for all conditions studied.
The analysis performed was based on available information and assumptions
made may not reflect actual conditions. However, the analysis does indicate
that there are serious questions about the stability of this struc .re
and further investigations are required.

- The inspection revealed a semicircular wet area just beyond the doktream
end of the left wingwall. There was active clear seepage in this airea
which had caused sonde sloughing.

It is recommended that within 3 months of the date of notification of the
owner, investigations into the structural stability and seepage problems
on this dam be commenced. The structural stability investigations should
include subsurface explorations and concrete cores 'to obtain information
about the structure and -its foundation conditions. This data should then
be incorporated into a detailed stability evaluation and, if necessary,
modifications to the structure should then be designed. The investigation
into the wet area should attempt to determine the cause of the wet area
and devise methods of treatment. Remedial measures which are required
based on these investigations should be completed within 18 months.

T

The hydrologic/hydraulic -nalyses performed indicate that the otflows
,rcm all storms exceur'ig :. of the Probeble .iximuc Flood (PMFIF) will
*c-i t in flows over ti: ocr of the dam. The c&m can pass one-half the
,,F with a computed freeLcard of 0.03 feet. T,urefore, the spillway

,city is rated a- irPde.jate.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously

those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation,
and analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available to
the inspection team. In cases where the reservoir was lowered or
drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the1structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
andr is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test flood is based on the estimated •
"Probable Maximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway will not
pass the test flood should not be interpreted as necessarily posing
a highly inadequate condition. The test flood provides a measure
of relative spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the
downstream damage potential.

----
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Cortlandt Lake Dam
(I.D. No. NY 85)

State Located: New York

County: Westchester

Watershed: Lower Hudson River Basin

Stream: Canopus Creek

Date of Inspection: May 27, 1981

ASSESSMENT

Visual inspection of this dam did not reveal conditions which constitute
an immediate hazard to human life or property. However, the dam has
some deficiencies which require further engineering investigations and
remedial work.

The structural stability analysis performed for this report indicated
that the stability of the spillway section of the dam is questionable.
The analysis indicated that the dam was unstable for all conditions studied.
The analysis performed was based on available information and assumptions
made may not reflect actual conditions. However, the analysis does indicate
that there are serious questions about the stability of this structure
and further investigations are required.

The ii. !ction revealed a semicircular wet area just beyond the downstream
end of the left wingwall. There was active clear seepage in this area
which had caused some sloughing.

It is recommended that within 3 months of the date of notification of the
*owner, investigations into the structural stability and seepage problemson this dam be commenced. The structural stability investigations should

include subsurface explorations and concrete cores to obtain information
about the structure and its foundation conditions. This data should then
be incorporated into a detailed stability evaluation and, if necessary,

* modifications to the structure should then be designed. The investigation
into the wet area should attempt to determine the cause of the wet area
and devise methods of treatment. Remedial measures which are requiredbased on these investigations should be completed within 18 months.
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The hydrologic/hydraulic analyses performed indicate that the outflows
from all storms exceeding 50% of the Probable Maximum Flood (PMF) will
result in flows over the top of the dam. The dam can pass one-half the
PMF with a computed freeboard of 0.03 feet. Therefore, the spillway
capacity is rated as inadequate.

Several other deficiencies were noted on this structure. These deficiencies
should be corrected within 12 months of the date of notification of the
owner. Among the actions required are the following:

1. Replace the missing backfill behind the left wingwall.

2. Repair deteriorated and spalling concrete on the spillway
section and wingwalls.

3. Seal the joints on both the spillway section and the
wingwalls to eliminate leakage through these joints.

4. Develop an emergency action plan for the notification
of downstream residents.

Gk rge KZ
Chief, Dam Safety Section
New York State Department
of Envronmental ConservationNY N L nse No 57

Approved by:

.I r.

New York District ngineer

Date:

6 .
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

CORTLANDT LAKE DAM
I.D.NO. NY-85 #213-858
LOWER HUDSON RIVER BASIN

WESTCHESTER COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

V 1.1 GENERAL

ThiePhase Inspection reported herein was authorized by the Depart-
ment of the ArvW, New York District, Corps of Engineers, to fulfill
the requirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing conditions of
the dam, to identify deficiencies and hazardous conditions, to determine
if these deficiencies constitute hazards to life and property, and to
recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam
The Cortlandt Lake Dam (formerly known as Canopus Dam) is a concrete
dam with an ogee near the center of the dam. The dam is 225 feet
long and a maximum of 37 feet high. The concrete gravity spillway is
120 feet long and has a crest elevation 6 feet below the top of the dam.
Concrete wingwalls separate the spillway section from the remainder of
the dam. Beyond the ends of the spillway, the dam is a wall section
which has been backfilled both upstream and downstream of the dam.

There are two 3 foot square openings through the dam which sere as low
level outlets. Flow through the openings is controlled by sluice gates.
One of the openings is near the right end of the dam and has an inlet
elevation 6 feet below the spillway crest. This shall be referred to
as the mid-level gate. The control mechanism for this gate Is on the
upstream face of the dam. The other opening is at the base of the dam,
22 feet below the spillway crest, and shall be referred to as the reser-
voir drain. The control mechanism for this gate is supposedly on the
upstream face of the spillway.

b. Location
Tis dam is-located on Canopus Creek (which becomes Sprout Brook down-
stream of the dam) in the Town of Cortlandt, Westchester County. It
is one quarter mile west of Sprout Brook Road. The county boundary
passes through the reservoir, with half of the reservoir in Westchester
County and the other half in Putnam County.

JILI
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c. Size Classification
This dam is 37 feet high and has a storage capacity of 244 acre feet.
Therefore, the dam is in the sma'! size category as defined by the
"Recommended Guidelines for Safety Inspection of Dams".

d. Hazard Classification
The dam is classified as "high" hazard due to the presence of sub-
stantial residential development immediately downstream of the dam.

e. Ownership
The da is owned by the Continental Village Park District Commission,
which consists of the Towns of Cortlandt, Putnam Valley and Phillipstown,
New York. The district chairmanship rotates among the towns. This
year's chairman ts Supervisor Charles DiGlacomo. His address is Town
of Cortlandt Municipal Building, Croton-on-Hudson, New York 10520.

f. Purpose of Dam
This dam is used to create an impoundment for recreational purposes.

g. Design and Construction History
This dam was designed in 1929 by Nicholas S. Hill, Jr., Consulting
Engineer, from New York City. H.D. Hynds Inc., builders from New York
City constructed the dam in late 1929.

h. Normal OperatinS Procedures
There are no prescribed operating procedures far this structure. Water
flows over an ungated spillway.

1.3 PERTINENT DATA

a. Drainage Area (sq.mi.) 15.15

b. Discharge at Dam (cfs)

Spillway at Maximum High Water 6754
Mid-level Outlet (gate fully open); water @ spillcrest 92
Reservoir Drain (gate fully open); water @ spillcrest 196

c. Elevation DATUM
(USGS) (PL )

Top of Dam 102 108
Spillway Crest 96 102

INVERT ELEVATIONS

Mid-level Outlet:
Inlet 90 96
Outlet 84 90

Reservoir Drain:
Inlet 74 80
Outlet 68 74

-2-
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d. Reservoir - Surface Area (acres)

Top of Dam 17.4+
Spillway Crest 17.4

e. Storage Capact t (acre-feet)

Top of Dam 244
Spillway Crest 140

f. Dam

Type - Concrete gravity spillway segment; backfilled concrete
core walls at either end.

Dam Length (ft) 225
Crest Width - Wall Segment (ft) 3

g. Spillway

Type: Ungated, concrete ogee section in center of dam.

Length (ft) -120

h. Mid-Level Outlet

Type: 3 foot square opening on right abutment

Control: Vertical sluice gate with trash rack
ID plate on gate floorstand:

Wilcox Sluice Gates & Roller Bearing Standards
Coldwell- Wilcox Company
Newburgh, New York

I. Reservoir Drain

Type: 3 foot square opening through spillway

Control: Unknown

-3-
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SECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAL DATA
~a. Geology

The Cortlandt Lake Dam is located in the Hudson Hills segment of the
New England Uplands physiographic province of New York State. These
hills, commonly known as the "Highlands of the Hudson", are composed
of crystalline rocks similar to those in the Adirondacks. The high-
lands, which trend northeast-southwest, have been eroded to form very
rugged terrain with sumit levels reaching 1000 feet above sea level.
Bedrock in the area consists of gneiss, quartzite and marble from the
Precambrian era (more than 570 million years ago). A review of the

"Brittle Structures Map of New York" Indicates that there is a fau.
trace approximately 1/2 mile east of the dam. In addition, there is
a shear zone of mylonite, ultrauiylonlte or mylonite gneiss within
the reservoir, several hundred feet northwest of the dam.

b. Subsurface Investigations
No records of any subsurface investigations performed for this
structure could be located. The permit application for the original
construction of this dam 1,dicates that the natural soils in the
vicinity of this dam are clay, sand and gravel. It also stated that
the dam would be founded on bedrock.

2.2 DESIGN RECORDS

The only design records available consisted of two sheets of plans
prepared by Nicholas S. Hill, Jr., Consulting Engineer, of New York
City. Copies of these plans have been included in Appendix F. Some
additional design information was included in the 1929 application
for construction submitted to the New York State Department of
Public Works.

2.3 CONSTRUCTION RECORDS

This dam is believed to have been constructed by H.D. Hynds, Inc.,
builders from New York City. The only construction records available
was a letter from Mr. H.W. Bressler of H.D. Hynds, Inc. to the Depart-
ment of Public Works which outlined the specifications which were to be
used for the construction of this dam.

2.4 OPERATION RECORDS

There are no operation records available for this structure.

2.5 EVALUATION OF DATA

Data used for the preparation of this report was obtained from the
Department of Environmental Conservation files. The information
available appeared to be reasonably accurate.

-4-
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of the Cortlandt Lake Dam was conducted on
May 27, 1981. The weather was clear and the temperature was in
the seventies. The water level at the time of the inspection was
at the spillway crest.

b. Spillway
The spillway section comprises the biggest part of the dam. There
are provisions for flashboards on the spillway although at the time
of the inspection, there were no flashboards or support pins in
place. Visual inspection revealed some concrete deterioration on the
spillway. There was minor spalling and some concrete removal along
each of the construction joints. The deterioration had also re-
sulted in slightly irregular crest with a low area at the left end
of the spillway. Water was flowing over the spillway in two low
areas at the time of the inspection. Photos which were taken'during
an inspection in 1959 (several of these photos have been included
in Appendix A), indicate that the concrete on the crest was simi-
larly deteriorated at that time. The condition of the concrete does
not appear to have worsened substantially since 1959. Photos from
the 1959 inspection also showed that there was some leakage through
one of the horizontal construction joints at the left end of the
spillway. This was not observed during the Phase I insppction due
to the water flowing over that portion of the spillway.

c. Wingwalls
There is a wingwall at either end of the spillway. The concrete
forming these wingwalls was in satisfactory condition. There was
some minor cracking and deterioration along the construction joints.
Near the downstream end of each wall, the top surface was spalling.
Several weep holes thr ough the walls were flowing at the time of
the inspection. Discoloration of the concrete below these weep holes
indicated that they flow frequently.

There were several other deficiencies noted in this area. The most
serious of these was a wet area just beyond the downstream end of
the left wlngwall. here was a semi-circular area about 12 feet wide
which had sloughed by as much as a foot. Clear seepage was emerging
from this area at a rate of approximately one gallon per minute.
It could not be determined whether this water was coming from the
reservoir or if It was flowing out of the hillside. The water then
flowed over a low wall and into the downstream channel. There was
also some seepage noted at the downstream end of the right wingwall.

-5-
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The quantity of seepage on this side was less than at the left side.
Another deficiency noted was missing backfill behind the left wing-
wall. The problem was most severe at the upstream end of the wing-
wall where there was as much as 5 feet of backfill mising. The
hole extended down the wall for approximately half of its length.

Also observed during the visual inspection was a submerged circular
hole in the wingwall Just upstream of the spillway crest. The function
of this hole could not be determined. The plans make no reference to
this opening. The 1959 photos show that, at that time, there was a
wood cover over this hole.

d. Low Level Outlets
There are two, 3 foot square openings through the concrete on this
dam which can release impounded water below the normal pool level.
The control mechanism for one of these outlets is located just beyond
the right end of the spillway. It appeared to be in satisfactory
condition and operable although it was not operated at the time of
inspection. There was minor leakage noted along the base of the
outlet opening on the downstream face of the dam.

The other outlet serves as a reservoir drain. Only the top of the
outlet was visible in the plunge pool area. The gate and control
mechanism is reportedly on the upstream face of the spillway. It
was submerged at the time of the inspection. Photos from the 1959
inspection indicate that the drain was opened at that time.

e. Reservoir
There were no signs of soil instability in the reservoir area.

f. Downstream Channel
The channel downstream of the dam was filled with rocks with

*occasional bedrock outcrops. There were some trees growing in the
channel as well.

3.2 EVALUATION OF OBSERVATIONS

Visual observations revealed several deficiencies on this structure.
The following items were noted:

1. A wet area beyond the downstream end of the left wlngwall;

2. A substantial quantity of missing backfill behind the left
wlngwa11;

3. Minor seepage beyond the downstream end of the right
wingwall;

4. Deterioration and spalling of concrete on the spillway
section, especially along the crest;

-6-



5. Leakage through horizontal construction joints both on
the spillway and on the wingwalls;

6. Spalling of the concrete on the top surface of the
wingwalls, near the downstream end.

-7-
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

There are no formal operation procedures on this dam. Water
flows over an ungated spillway. There are provisions for flash-
boards on the spillway, but at the time of the inspection, there
were no flashboards or support pins in place. It appeared that
flashboards are no longer used.

4.2 MAINTENANCE OF DAM

There was no formal maintenance plan for this structure.

4.3 YARNING SYSTEM IN EFFECT

No apparent warning system for the evacuation of downstream
residents is present.

4.4 EVALUATION

The operation procedures for this dam are satisfactory.
Increased maintenance efforts are needed to repair the defic-
iencies noted in Section 3.

-8-
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The delineation of the contributing watershed to this dam is
indicated on the map titled "Drainage Area Map-Cortlandt Lake Dam"
(Appendix C) . The irregular, long and narrow, northeast-southwest
oriented watershed of some 15.15 square miles (9696 acres) is
comprised of relatively undeveloped lands, primarily forests and
woodlands.

No significant land development exists except for two moderate-
dew, ity residential areas, one surrounding Cortlandt Lake and the
other surrounding Indian Lake. Several sizeable lakes lie within the
watershed,these being Canopus Lake and Pelton Pond in the upper end
of the drainage basin and Indian Lake and Lake Celeste in the lower
third of the basin. Numerous smaller, unnamed ponds are also inter-
spersed throughout the watershed.

Slopes along the primary drainage paths are flat to moderate (less
than 8%). However, the adjacent hillsides have steep and rocky slopes,
with those hilltops forming the watershed divide ranging from 200 feet
to 1200 feet in elevation above the reservoir.

There are no known flow diversions either Into or out of this water-
shed. The Inlet stream to Cortlandt Lake is known as Canopus Creek,
whereas the outlet stream from the dam site is known as Sprout Brook.

5.2 ANALYSIS CRITERIA

No hydrologic/hydraulic information was available regarding the
original design for this dam. Therefore, the analysis of the flood-
water retarding capability of the dam was performed using the Corps
of Engineer's HEC-1 computer program, Dam Safety version. The computer
program develops an inflow hydrograph using the "Snyder Unit Hydrograph"
method and then reservoir routes the hydrograph using the "Modified Puls"
flood routing procedure. The spillway design flood selected for analysis
was the Probable Maximum Flood (PMF), in accordance with the Recommended
Guidelines of the U.S. Army Corps of Engineers. The PMF event is that
hypothetical storm event resulting from the most critical combination
of rainfall, minimum soil retention, and direct runoff to a specific
site that is considered reasonably possible for a particular watershed.

The Corps of Engineers Lower Hudson River Basin study (ref. #1) was used
to obtain hydrograph parameters, rainfall loss rate values of 1.5 inches
(Initial) and 0.1 inches per hour (constant) and base flow values. Pre-
cipitation values used in the analysis were obtained from the Weather
Bureau publication, HMR 33.

9
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5.3 SPILLWAY CAPACITY

The single, ungated, concrete ogee spillway was analyzed for weir flow
using a discharge coefficient, C, varying from 3.2 to 3.83. Near
the center of the spillway crest is an open slot which can provide
8 cfs additional discharge capacity. This capacity was included in
the analysis. The additional discharge capacity of the 3 foot square,
mid-level outlet located in the right abutment was not included in the
floodwater analysis although access to the sluice gate control
mechanism is possible during the occurrence of a large storm event.

The floodwater analysis performed for this dam indicates that the
spillway does not have sufficient capacity for discharging the PMF.
For this storm event, the peak inflow and the peak outflow are
13421 cfs. The one-half PMF peak inflow and peak outflow are 6708 cfs.
The computed discharge capacity of the spillway is 6754 cfs.

5.4 RESERVOIR CAPACITY

The normal water surface is at or near the spillway crest (elevation
96-USGS). The impounded capacity at this elevation is 140 acre-feet.Sur-
charge storage capacity to the top-of-dam (elevation 102) adds 104 acre
feet which is equivalent to a direct runoff depth of 0.13 inches over
the watershed. The total storage capacity is 244 acre feet.

5.5 FLOODS OF RECORD

No data was available regarding the occurrence of the maximum known

flood at this dam site.

5.6 OVERTOPPING POTENTIAL

Analyses using the PMF storm event indicates that the spillway does
not have sufficient discharge capacity. The peak outflow from the

[* PMF event will overtop the dam to a computed depth of 2.83 feet. The
peak outflow from the one-half PIF event will not overtop the dam,
having a computed freeboard of 0.03 feet. All storm events exceeding
50% of the PW will result in the dam being overtopped.

5.7 EVALUATION

The spillway does not have sufficient capacity for discharging the
peak outflow from the PMF. However, the spillway does have sufficient
discharge capacity for passing the peak outflow from one-half the PMF.
Therefore, the spillway is assessed as inadequate.

-10-
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual inspection of the dam revealed several deficiencies on this
structure. The most serious of these deficiencies was a wet area
just beyond the downstream end of the left wingwall. There was a semi-
circular area about 12 feet wide which had sloughed. Clear seepage was
emerging from this area. Another deficiency noted was missing backfill
behind the left wlngwall. Other problems noted were related to the
deterioration of concrete both on the spillway and on the wingwalls.

b. Data Review and Stabilit y Evaluation
A "stability analysis was performed for this report in accordance with
the NRecommended Guidelines for the Safety Inspection of Dams." The
analysis was based on a cross section of the concrete gravity spillway
shown on the 1929 plans prepared by Nicholas S. Hill, Jr., Consulting
Engineer, of New York City. The results of the analysis are as follows:

Overturning Resultant in Sliding
Case Safety Factor Middle Third Safety Factor

a. Normal conditions, water
surface at spillway crest 1.31 No 0.85

b. Case a. plus ice load of
5000 lb/ft 1.10 No 0.74

c. 1/2PMF flows; water
surface at top of dam 1.04 No 0.62

d. Seismic Loading, water
surface at spillway crest 1.23 No 0.64

The analysis indicates that the dam is unstable. The fact that the
factors of safety are below 1.0 for normal loading conditions shows that
actual loading and uplift conditions are less severe than those which
were assumed for the analysis. The analysis, in accordance with the
Corps of Engineers' "Recommended Guidelines", assumed full uplift pressure
under the upstream toe decreasing to tailwater pressure under the down-
stream toe. However, safety factors were below recommended values
even when zero uplift pressure was assumed. Therefore, the structure
must be considered to be marginally stable at best.

Further investigations are required to better assess the stability of
the dam. Subsurface explorations and concrete cores are required to
obtain information about the uplift forces acting on the dam and about
the condition of the dam and its foundation. Revised stability analyses

-11-



should then be performed using this data. Based on the results of
these analyses, required modifications to the structure should be made.

c. Seismic Stability
This structure is located in Seismic Zone 1. However, since there
was a fault trace in the vicinity of the dam, a seismic stability
analysis was performed assuming a seismic coefficient of 0.1. The
results of this analysis (shown on page 11 ) indicate that the safety
factors are below recommended values when seismic considerations are
included.

-12-
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety

The Phase I inspection of the Cortlandt Lake Dam revealed several
deficiencies on the structure. One of the most serious deficiencies
was a semicircular wet area just beyond the downstream end of the
left wingwall. There was active clear seepage in this area which had
caused some sloughing.

The inspection also revealed that the stability of this structure
is questionable. Analyses performed indicated that the dam was unstable
for all conditions studied. While the uplift conditions assumed for
this report may have been more severe than actually exist, the analysis
does indicate that a serious stability deficiency exists on this
structure.

The dam does not have sufficient spillway capacity to pass the Probable
Maximum Flood (PMF). The outflows from one-half the PMF will not
overtop the non-overflow segment of the dam. Therefore, the spillway
capacity has been rated as inadequate.

b. Adeluac;y of Information
The Information available for the preparation of this report was fairly
complete and appeared to be reasonably accurate. The condition of the
rock forming the dam's foundation was unknown, so conservative assumptions
about it were made for the stability analyses performed for this report.

c. Need for Additional Investigations
Further investigation of the structural stability and seepage problems
on this dam are required. The structural stability investigations should
include subsurface explorations and concrete cores to obtain information
about the structure and its foundation conditions. This data should then
be incorporated into a detailed stability evaluation and, if necessary,
modifications to the structure should then be designed.

Investigations into the causes of the wet area beyond the downstream end
of the left wingwall are required. As a result of these investigations,methods of treatment should be devised and implemented.

d. UrgencgInvestigations of the structural stability and seepage problems should

be commenced within 3 months of the date of notification of the owner.
Remedlalmeasures deemed necessary as a result of these investigations
should be completed within 18 months. Other deficiencies noted on the
structure should be corrected within 12 months.

-13-
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7.2 RECOM4ENDED MEASURES

1. Modify the structure as necessary, based on the stability
analysis.

2. Devise and implement a method to treat the wet area beyond the
downstream end of the left wingwall.

3. Replace the missing backfill behind the left wingwall.

4. Repair the deteriorated and spalling concrete on the spillway
section and' wingwalls.

5. Seal the joints on both the spillway section and the wingwalls
to eliminate leakage through these Joints.

6. Develop and implement an emergency action plan for the notification
of downstream residents.
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APPENDIX A

PHOTOGRAPHS



MISSING BACKFILL BEHIND WINGWALL AT LEFT END OF DAM

IL

AREA OF MISSING BACKFILL FROM DOWNSTREAM TOE
ALSO, CONCRETE DETERIORATING ON WINGWALL

• ft

**- 1*

-" .. • - ' ., a , a jia. s.s -Z _,.



WET AREA AT DOWNSTREAM END OF LEFT WINGWALL

AREA OF SLOUGH RESULTING FROM THE WET AREA

|'- ,



FORMED HOLE IN CONCRETE ON LEFT
WINGWALL IN RESERVOIR

FLOW THROUGH WEEP HOLE IN
WINGWALL AT RIGHT END OF DAM

A l



SPILLWAY SECTION
NOTE THE DETERIORATED CREST ON RIGHT SIDE

SPILLWAY SECTION
NOTE DETERIORATED CONCRETE

'"~~T- --- *. .. a



1959 PHOTO
CREST OF SPILLWAY WITH FLASHBOARD PINS IN PLACE
NOTE WOOD COVER OVER CIRCULAR HOLE IN WINGWALL

Iik
.o1.

1959 PHOTO
LEAKAGE THROUGH THE HORIZONTAL CONSTRUCTION JOINTS
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1959 PHOTO

GATE ON LOW LEVEL OUTLET OPENED

.4

1959 PHOTO
DOWNSTREAM VIEW BOTH LOW LEVEL OUTLETS FLOWING
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VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dam Co______LAKELM-______________________A~k

Fed. I.D. 4 __________ DEC Dam No. Z11S ""f~ U06564

River Basin La Nu's I j

Location: Town C.Tq44AN&T County j5s5rC 'iLS ?-r.

Stream Name CA14PS CPEK

Tributary of S PR. OUTBRO

Latitude (N) .41 9.6' Longitude (W) 71 J9 ,
Type of Dam Co_0_AtC__ __'__ _

Hazard Category I ____q

Date(s) of Inspection _ 7/__7 Il__ Il__

Weather Conditions UIN 700a-

Reservoir Level at Time of Inspection S'P/IL4lAr CkSr'

b. Inspection Personnel R,A itR9 65. ,VI /r

c. Persons Contacted (Including Address & Phone No.) .... ..

EjAA6s (RtS#U7rJAj OF CLajz7-" - &/c 9 (1. -7~3 3

d. History:

Date Constructed (I a Date(a) Reconstructed

Designer A1cauOAs U(4

Constructed By . . ..... ..

Owner QN IA6,r, 7A4 W,1.44, A C-,Is,. . ........



TinPLV ISAC-F(Lf ee *C*MC-e'r S~rriome

3) Drainage System

a. Description of System WV67p H0~aw 7YROUvio c.amcote7a

W L WA e- CiJ!C -r E't msit Emv& 5, SP/44 WA P -SCCrI OAI

b. Condition of System SA-nFAC-rGJY

a. Discharge from Drainage System Fea 7-1qoQ~~ua S'-se-&&L o 74e "ge

LI) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.)_____________________________

.114



93-L5-3(9/80)

5) Reservoir

a. Slopes .5-rP u-r S*4 -/,S PACT60

b. Sedimentation / ,O PI*AkEAr1

c. Unusual Conditions which Affect Dam NAt

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) -7-, 7AAt -/A e

OwA%77Q4m. t6EVE4O~f~AV ir (kOAA (7-rAJ

b. Seepage, Unusual Growth _______________________

c. Evidence of MIovement Beyond Toe of Dam ___________________

d. Condition of Downstream Channel S,0*jp '7ky-&-S Go#Picau i'/&v46

GeyarIALL.Y (Po-k Lwd-&C 0 jOIns*Aqc7-PY

7) Spillway(s) (Including Discharge Conveyance Channel)

MAWA EP14ZcUJAY &52c.Tiom Is Cownq~re Oce-& Sercno, At

a. General _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NOee E C-reteos #A% 4'04-6S INt C 'R69 R4 O P&I#8AA

PIIS - //OkuJ&R MGI Li-4 IAN Pk4cE AT *7h Ea or-

b.JAI rpecrIoAN

b.Condition of geaie Spillway Soms~ t\ q(rAAkjo.AIG OF CACEo

AR,,S WC&E'sr 47- 72 -n, aF /AIPecrt oAJ

,fftERoQri4Ai OP C*Q&e~'r4C 444M4 CACI

C*y1*kc-t~ ToA -- A jee



93-15-3(9/80)

aM Lav"- OLE va 0
c. Condition of llo" Spillway bCTON" . ( rICmiAM1S 4 Rlr

ENIb OFS014.oJQ - 614 4T-7 APwOAt TO A/AUv lqee OP&RA7rc

kC~e&-tY' oR APP ERE '71 QE OPMA~iSLr. W//4. 'AS

S(-/t.N-r SW&OftELEAk-46f A4,~( ISCOF 7'E *8' 90u4

Op~r-V/VG -Ajo7E&A 7 Rr OurLST0i OC~AqAjLf

d. Condition of Discharge Conveyance Channel 4-r/SoqcrT,.Y

8) Reservoir Drain/Outlet- (Loawei Low Lever- Oa 7..'

Type: Pipe ______Conduit ______Other V 3/ &puAA(r GCd-NAM///6

Material: Concrete Y Metal Other

/1Size: 3 P, Length_____ ______

Invert Elevations: Entrance Rq , Exit _ _ _'_

Physical Condition (Describe): Unobservable

Material:

Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate Valve Uncontrolled

Operation: Operable , _ Inoperable Other

Present Condition (Describe): CaN7f aL 4 c, ASM. IA/ R&SCAVVi

&I,& .4,•., .; -,-



93-15-3(9/80)

9) Structural

a. Concrete Surfaces Saet &-el4AT16/ OFrCOA)CAE-eT OA 9IZI-sWAlYCQ

ALso Tamv SPA&,-/At( 0, qvMeEM'E~ OF L&.IAOS W45.,

S*Mf Sp~q4,/hVc6 f. A~rep1.OA (A[ VtC(A*iT1j' OF

T/AITS iSOTRw OMI1kUA: S~/lgU-WA Y

b. Structural Cracking 6&c MA3OIQ. CRACk-A/G

c. Movement - Horizontal & Vertical Alignent (Settlement) 4 4.1rwMC(N7-

d. Junctions with Abutmnrts or Embankments A~r CAit.% GFr P/4fLWAY~ Ccec47re
W19/6A)LGS 5TEPAkRrt SP/LLWA 4 RE7-At 8ACrF4LL-SUa!T4A7,4(C

,46~ 4z;ur U bj~qy A4ogA

e. Drains - Foundation, Joint, Face (wiJap WkaES 7 ,/R,00(;y W,,A16WA4U5

Som.A-or Wove41c4 tAPs PRswuj ,

f. Water Passages, Conduits, Sluices SLUIJ,ES Gr Low I.e -eOuTLE-75

A PoeA A 9j~ -rS7A-d0

g. Seepage or Leakage -T41CrfRIQETrt AksA A~r 8Ase a;: L&,,r t M

A P-~ Suag-£IC~c~~ 4 5 ~O ~c~

F/AS'r 9G*E (i a -S6PAG& Cam,,i/r OV-r 4-r rI -e 0; A8,aUT

ILAj/MMM-6 fA7 .Qujs W 0v7 .c -uQe T *7N /&SeOF

~ ~E~P6~A4sa AJa0 ,FO Ar hOw 7*,rQd-A#% CAI& OF f~AT

W~'J~to.4iqe. ATr 041G'N-4 "O&uAI& Co,.I'r1cT'



93-15-3( 9/80)6

h. Joints - Construction, etc. &ME~v 1be-rePAt, Aj0 t !PA I1C

IL~oA1 A& fi Ak a 8,-F CON'a7"UC/OAJ TQAT-9~~44

AL*61e, VEPr#C-A. CNrUZ(AT-qr

i. Foundation SA-/ sVAetrdkY

j. Abutments __ _ _ __ _ _ _ __ _ _ __ _ _ _ __ _ _ _

k. Control Gates Mt&Lave6 CA-76 IApvREt 9ArrrFG,-*.?

L,%W LL-C, Gl~.reET UVa~e*VAaf-6

1. Approach & Outlet Channels _____ ___ ___ ___ ____ ___ ___ ___

m. Energy Dissipators (Plunge Pool, etc.) __________________

n. Intake Structures F,'3PfA~. C~.R. CoAe-PEr /Le/A

o. Stability __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

p. Miscellaneous ____________________________
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CO1TLAMP LAKX PAA

CHECK LIST FOR DAMS I
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam 10a 17. 4 + 2_44 _

2) Design High Water
(Max. Design Pool) _ __ - -

3) Auxiliary Spillway
Crest __A_- -

4) pool Level with
Flashboards ./ . - -

5) Spillway
Crest 94 17.4 140

ce) SLOT OM CRETiB 95.25-

DISCHARGES

(cfs)

1) Average Daily PA/A.

2) Spillway @ Maximum High Water (7 5 4

3) Spillway @ Design High Water V/A

4) Spillway @ Auxiliary Spillway Crest Elevation

5) Low Level Outlet (wxA e~ "9LLca- rmw as
(FUiLL. OPUta)

6) Total (of all facilities) @ Maximum High Water 711 7

7) Maximum Known Flood

8) At Time of Inspection *1

93-15-4(9/80) 1-
-~ .- _.
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CoerLAMQ LAKE A

*1CREST: ELEVATION: )O&I

Type: MbeMM A.- EAI ~ KFILL

A ~Width: W~ALL.3 11L.OI Length:LT tp .'O

Location Q~ C&MIL~ nZ DAM

* SP ILLWAY:

SERVICE

__ _ __ _ _ __9 __ _ _ __ _ _ Elevation _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

cme.. oafia 43F It Type __ ___________

t(. ~~~~Width _____________

Type of Control

____ ____ ____ ____ ____ ___Uncontrolled _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Control led:

NiA Type ___________ ____

(Flashboards; gate)

mSA Number ____________ ____

I~~~p ~~Size/Length ________________

Invert Material _________________

Anticipated Length
of operating service______ _________

________________________Chute Length __________________

~~ tO ~ Height Between Spillway Crest ____________

& Approach Channel Invert
(Weir Flow)

93-15-4(9/80)



CotTLMh& LAVAR *A 3
HYDROMETEROLOG ICAL GAGES:14 b

Type: a 'jG QA G Im745o

Location: 10O.76 fMi. Oft-.SA1 FtOA LAVA Cpbbqhr VILLAtp_

Records: Lo) FLoO/PARWIL. &KLCOIP Vk.

V ~~Date - /76 -

Readinge-. 0.22 - 9 s~3 4g
FLOOD WATER CONTROL SYSTEM:

Warning System: M0sa

Method of Controlled Releases (mechanisms):

* GAGE DATA: #1374150 (USGS)

Canopus Creek @ Continental Village
Low-flow, partial record station

DATE DISCHARGE

7/26/ 66 10.3

8/5/65 6.55

9/17/64 0.22

7/1/64 1.98

3/1/63 10.9

7/18/62 0.93

6/19/62 3.63

12/7/60 17.9



Cot TLA6P LAKE DAM

DRAINAGE AREA: 9 AC -E5i 1,. WLE-

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: F25qI,- ,WDLALV.A - WE RESu6rpAL D1&L,, AE.MT

Terrain - Relief: H4%L.L • Et ,Lo

Surface - Soil: RnA ex)

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

NME&I APAALFuT

Potential Sedimentation problem areas (natural or man-made; present or future)

MOIAF WAU

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

04ma APfALEWI

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

Location: Igo

Elevation:

Reservoir:
a

Length @ Maximum Pool 1Pr-O 0.! (Miles)

Length of Shoreline (@ Spillway Crest) 42DD 0.1 (Miles)

93-15-4( 9/80) j
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STRUCTURAL STABILITY ANALYSIS

The analysi: was based on a cross section shown on the plans.
A normal analysis was performed including both overturning and sliding
analysis. The analysis was performed according to Corps of Engineers
guidelines and assumed full uplift pressure at the upstream toe, decreasing
to tatlwater pressure at the downstream toe.

ANALYSIS CONDITIONS

1. Normal conditions; water surface at spillway crest

2. Same as #1 plus ice load of 5,000 pounds per linear
foot.

3. 1/2 PWF flows; water surface near or at top of dam
(6.0 feet over spillway).

4. Seismic Conditions; water at spillway crest with
seismic coefficient of 0.1.

5. Normal conditions but assuming Uplift Pressure = 0.

.1



STABILITY ANALYSIS PROGAM, - WORK SHEET

INPUT ENTRY ANALYSIS CONDITION

1 2 3 4 5
Unit Weight of Dam (K/ft3) 0 0.15 015 0,5 0,15

Aiea of Segment No. 1 (it 2) 1 (9

Distance from Center of Gravity 2 zq ' Z9 a'
of Segment No. 1 to Downstream z
Toe (ft)

Area of Segment No. 2 (ft2) 3 IZZ 32z 1 LI 3Z2

Distance from Center of Gravity 4 K,3 / , . I .3 l .
of Segment No. 2 to Downstream
Toe (ft)

Area of Segment No. 3 (ft2) 5 I03,5 I03, 10, 015 103.5

Distance from Center of Gravity , 6 1 ,S I's . 5 it's
of Segment No. 3 to Downstream
Toe (ft)

Base Width of Dam (Total) (ft) 7 2. .r
Height of Dam (ft) 8 33 ' 3'f 3y

Ice Loading (K/L ft.) 9 -

Coefficient of Sliding 10 0.G 3,G5 0 0.65 0,66

Uni';nil (K/ft 3)
OOSS i0.5 ,s 0 5 o.S5 .

Active Soil Coefficient - Ka 12 0. Z7 0.21 0,27 oz7 0,Z7

Passive Soil Coefficient - Kp 13 3,G7 3,6" 3,61 3,6T 3.61

Height of Water over 14 . - , C -

Top of Dam or Spillway (ft)

Height of Soil for Active Pressure (ft) 15 Z,G 2,5 2,5

Height of Soil for Passive Pressure (ft) 16. q-0 '. q, , .

Height of Water in Tailrace Channel (ft) 17 , .o . c,

Weight of Water (i/ft 3) 18 a vGzq .16z'i . S .G 'f .Z4

Area of Segment No. 4 (ft 2 ) 19 - - -

Distance from Center of Gravity of
Segment No. 4 to Downstream Toe (ft) 20 -

Height of Ice Load or Active Water (ft) 46 3 3 .3 3 3
(does not include 14)

Seismic Coefficient (g) 50 - C,, --

RESULTS OF ANtALYSIS

Factor of Safety vs. Overturning (, 3( (,[o /,f 1,23 2.is

Distance Fron Toe to Resultant _ ,_7 2,G0 1.23 Sg (0.z "

Factor of Safety"vs. Sliding 0.. 0,71 0, , ,6z rY IOYI

- . V L- - . -A
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